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STUIZS OF T}Pl EFECW •-:3 cF :R DISINFECTION BY .NS
OF U'L..ILET LA•YS

Imrfaco EfeZct of ultraviolot Fays

i:ollo~z-': 2 a "raI"latIon of an a1.-iclc yS .
,io.viCk, oi th.o 1" • Y : ": Inture for Fyrgieno =4
"c;'1olo:," in the - " a" "'"""

dI>~:i...-. .- ~~- (rdz7 2CjiCJ. del Rvicu)9
Vol, MLI, 14o, 39 i 9oC2-, 321-.73L

V... ... .Tho icano ..•o•:zh .e use -o v.:.. air mn,% act 0- o-2_y o.• thh

i .Acroor;:.;:%I'. a "..'I0 in thc ali- but also on object. ZLc¢-:, etc (5, 12,
19). 71-.0 aucuo wA.tLch co.aas ou't ol "ho nooo an,' tVroat whon op-.o couch
or talkc conta nv frocqucnY numcrous pathoC¢cnic riicroor, M.-.• These
orsanis~irl falL on the floor, on surI-aco of objects, ad whcn oIn
water evapc4'ac3o they co:.o t1 .:0 tvh, a.,r at thle SI,-Iy-- co'iota, n,depecandln on .0,o • zo n t y n . . •

dop on and stuay 4"Inth for a shortcr or lon-er po.
rICd of "V=0 (2, 17). Some auhos uscd • :•cial screcns or saturatad
t : loo::.- ,.ith dust-.mbsorbinz f£idc, in ti. is way thcy preventcd the
* roor~a" ..sms from rising and rcducod tt-i number in the air (8, 11,16)•

The puxposc of thios worl: wao to dcnoniia-ato the action of ultr,'-
Vio'. L Lboth ro1lected ao .:owl az diir'xt "ayZ, on micM'oor0garisYM con'-t~±nad in the -air-.

In doteoriniinr the con Sit-4.Liona of the e:a.erImonts, such as for
o-amplo tCh: timo of irradiation, distance from tho source of ray:, type
o: lamp, oto, To usod the data from the inquiry in the same way as we
usod there in the previous wor!:.
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I- to.~ %I -C-- a*~o o "-I, I.

or ins

Innc. oo.aoo

to'a2..•.:.; , ''.... u and " ras SUiChtL.y o to

r~oi ~c ~i. Z xo jal~~ation c 'mut ol:.-aned 1"rom itlio air± oz %I. o:~
tý-nz roo.ý (!.-%.%'* Th~io rO.croo raniw, -, were hcpt in a lyophilic Z-orm,.

un w3d Iin c:a a 24.1hour on2.'o o brolam olota~ind tram -~ '

~ J ~c..&0001 oC 2rc,:;. 2 -tia br'oth, 4tho opti*o dc,-.ity o:-
Uq-4idjc c'*' Vý a cc.~c pl1:o .j oc~1 on a ViLS0o:at.L#

%,-'r, -A yrcýId A ar,& Z, 1tre Usod an aa.r

1-."I wo m ir-9.od 0 amd D, wo usedLj r Adic" i oi- -ho gc- wore placed in
ihorv.il cc. al~.:z' at torvoratum' of 571) fcL' .,4 hvx'ce

:.;t1-,odz ol% Diacina~ or. oZ ::Lcroomalfm..

-. used a pipetto to pomi, 0.23 ml. ol lwicjd cu~lture of
~oor~. ~in the conter oZ tho platc, W,1 oovox'ca the plate cad rAde

ocvorcal c mowmv iGn to api'oad tho orlturo evornly On t!ie vuUX~oo of

, *Q..tI'-od V.. . We d a Wpv-00 l o li utoo
niciroor~Ca:ým1 in tio ooatc.- 4.' 7m plUTelquid oultw~e was
diluto I . 1,000 by a pciir~2 olv.tio: of saltand we sproad the

Cu~ion by a L',,soa rod (,'ayrozor).

1:othod C. * To rdicioar-Onicu ircm, Cdcoominated by ==n of a
.... " . .... "dc in tfioh -- it pof blo to insanato 50 -rou.-p of th
Qo". y in p .....cl m.c.. 'o s....d.r 'o....to ol- 50 ... a. rods vith

;,c-A. bcalI.c- at t "' cn.,vo 7ho rod.. van fact•ned in a hol"or u1.ih askes
it possitA to the rod poiocd. DtuA-M the divac:.±tion the- Cabs
or the oc. uo kcpon tho cTnf aoo Lh o noariohir. o•itanoe cmly
by t.Izir U4~ht mv :-t aMdid not lain tbs r.1 vmar mn IraI&o
%"-.a . U".• ac a ohtano. !fitAooo 1,s 2).o
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..,. . I ,..c. .t0 IC.

........ ......;........... ........'. ".".•.............. 1" .'.'- "
4 ..... U ,....%o . .- ý,": ..... o i,0 ac-.

•i ii:a t %o a 1"': "•`",- a . ""dZ. di' i::.',iacm '-
".......:.....wo -ould bo on ',ah top,

W . t .6 ."" 4'46- A 4 ... k1,

Vc') 00 "oi,•:.c r--!,-: '.:ouald ýýZ_0:,,'•:..-z',il on- tho mWairo o'pln
• , -.'• " ! al e .'• ; T h o oa.• %.o;'.4 . .. 01'1!_~~..,,. v a %0. 2100 It r-_in " i," ':: ý; -, jqr• each r 'oY . I-A 12 , -: '"•

:'''WA c .,r•"• i o v.- 5z ia: m" The £Art rvoe: waa placed
oac~ frc..-I Ž2%o bu.,.nor. oj t" cun 11p~cz~c .: 29 6, 9 !Tero iLrra-.
d l fo: ri .. Vos, 3 0' ,., 7•, '60 ,. 30 ,,IIW .o. 1:,. 8, 10, 12 r=4

i ",tl:, ',_ 0 t..,lzcx,;e .• uwdi.i:h"'. o: 0.- . ''n, V':3 :,Llutec

,..Otho 01", C..,&'c 0..'1•'•

_-'.6xa.to, o.lcf "h10 c.-c i abow Uho !;a -C.IM tmned

0~~a -i~..ti0 - oa v.dc oo .5 C ~c'r~' to t oi.1±n:: !,ý a ~i of ± 2 Y- fm %aA19k wepla= .I, 12 a..•o t C .•.O%, lovo w 'i a. • e,': of 0 ,5 , 1.0, 1,.*5 , 2,09 L .S ,

30, 3o.5 1"_-w t3o: oLIn*. :%..1-odc oz" i*.n4icdt:on wore. tho oam" as

nu;dý and To: ci.tur.c

~~- 1hoto io dco-ýmm..:_ tkt tz-cijmtze and hwi~dity of the
Limar~ in whc wio Lw.':'iatcd t~ho

Wo rafl~e tho fr01o04mg O:~oc,'= duýI:.. cýQ Wqe11AOntl

...-.. ,,,,Doc±, atd t,,a polwiUmi o:, t.o air by mororAv.= in
t:~o room :L& vhl~ch theo p2Ataes~r Wiw'3 SX..3d±cdo In tho .exputnet ve used

..-., thcd of A ",c ctt~.±np of 0O.izby opoydMi the py.atc8 Cor

IN 30XT NO3 Y~e-*Th R EPRODI L .,%tdmndMmxt

Cont'o1 of .to..1.. C,.. Ou -,.t of 100 z ..ato.
ir 11vrio zzlootod at .,.-Wor. -x'oxst plates wAM placed thoi in

thet.:a.r container at a tuwvc.~wcoi ; 70 gor 24 hours,

K -Central o: c1tow-oarmi.o-AA o&- r 1croorvu4=9ew JMAtoc ao',red
~~r",' :r.%.t%:o" timiz ~.* woro piaosd in -L,.

t)~.0!~3.co;~n~'.t. Ira AW-0 t;2: tl:.a m-4.4 1? detonu2nod tho inorc.,&o of
,4- fl1m0e of d'oorpdw ar )4cokorcc .- to the ±zxrcamaon t-.o

3 -
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* ~ ~ ~ cl l riil7th ol';lv: thc:'i twx :n, out cmd c ip"'wa1 w!-;•la~v,c ::.;O I-T-M 11rdih~ ,'"Ztc 'h "'.'-, ......
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]0. .'.0 fi .4 10 -% 60 1* .10 (; *S* . ** n.

a, 3 6 8 9 1 0 11 12l 1 2• 4 '1" 1; 1 2: '

0,5 C" C 11 It C ; c I1 : 11 C ; A A: CJ It it i i t i t I

40 C lJ It C , It I C A C a. ., It CI i It t : , t
•,•~~i C: C . A d 'C .••I :'@ C C il it It C it If' I is It •It C i

2,0 CJ { C C C C CjC A C C C C C' 1; It it C IIt a B i t• II i C

' '~~ 'm° v! .: . .

2.. a. C ca 1. a C C IC a It C\ . it it
4.0 C. C C• C C C C ' C C C C C It I C' A t I t I' V

I , I

C C C C C C C C C C C C A A C A i i C
C C CC cticri

cc .C C A. C cc p.A
, cclc cic *c, .c c

,. C C C CC, C C C C C C C

.... ."" " t W 0 .. C-.0. • , t5 to 90I', C - ovor 90g .
Cý',0o dcx.2,•_0' O- "o oulturc O.•..,' fc.v. h.lditzf of the rooo• 60-65ý,Sc o ' u c I VJ-- o,

R1_z. 1 l, of o4 z',.-u. iotn o0 'UA:o
"~ tor 30 I±it~z: 3 .. -AQ' 60 iM±~tcas

i'bc I :Ilozrz Caw d-iscot cP~ol, o: -,a4nmrvi.olotp Inya on ulmvaraa4*
on =old I~ito "m on mc..:rmc

Ttl -:cx- t:='%'* t~w loqn.Cor tho porlod o: irredtim~, the proater
• •: a • ' ,: ;:• • ¢ :.".' t h o "a~ o,,.. r• z u:lm ro ,ic f o ', ; t ha t lx .n do% '-zi . u .to o m, d u coed

.2 ,• , ;;:.r. :..:a (•cl-cm d • .Xlercnco b ,,•::.con '• act• tori ood~da oL•cc*%,, o: 3 ,,,00 '

1:j (.zie) k-1n that o: 04700 1U-po (=oCl .Zo: .. 00 (uood) ,,avo th
:..:• ,., oj lh' an boaor S-700 (nmr), l'tt :.to b•.o-t-ooidal o:oot

~ ;: :ci =zL.' ,. w-,oomaoro l-u-ncx, sbaxd tho bi.Choot dare o. o..*I1.-
Cioncy. ' .; :.rth of iLoroor,,p.C., on AAteo Ki, K.., -* (tfe2t of ult,•
vi.olot L-ysc #;.i 4o baoo) v=a not diCL~rant from tho ;wti oan controAl plAtto
u:hi,.' hr.vc bz.nl 5rracI±atod.

. , -of ts air in the roxn in %U,;oh we o*=-,lod out the tost3
Sto ra. dononze .' ooloniec whioh cot•led an tho plAte a•t•o tho

:!.%toi:'c o..: z4 for 60 W.rUs. •Th•.o u-o no hm.olytio miaronsu in

7ho :ý cl~od of dicc .naion rocultod in davliaim of up to .10&0& on
c . ",,,.: ... .��to, and oC -n.C .1y -. ay"we aanwt oomat on the revults

5! I

I.I



I'I Ii

10 1

;;4;0 24 M 0 '0)0 400 4 i 14 4 -o 0

i'O~3~ 170 Ia3o 14 0 Iýo12 1 00 ;..4
I I

4 n mtc 300 35 n 1to1

"K ) "c;' -, 6 .coloni":c"" ... "i :" " ...

2:1.0.. 1 . .. . ,, .. . ,s • . ' . 0 ja . ... "2"00' ,,,,

S.... _. ,.-- ...* -. . ..... " 0 L....n.:.:2,z. , .a..•.-:..•;. A.4. on. .•. r.;be• 5 a--i,.-r.-0

... o igc ., . ...... ~ to~o o lr o o~bc

L2,0 n t 1

-,...... ? 4i p t oc t 5 • 0.,, ... t. o:ca..... ot o t [.;e''

O ~ 370 1 hO , 2: 3 4 10 " :1 0G 0 W M4''I 4 4 ] "0 ! 4

4, O I; iU U."o ISO 6r.u0 0 S 0, 8o 100 IGO| 0 ") 1 G .8 0

""0 ,,'to o 10 4 1 Vs a 120 41 &A,

Th, rogu • rounded o n 0 , 5 in t ".0 VIA 40 Sn v

3120 .4,u "o 17 412 m• 4,0 0I0010 • ,tO O

-+ - i ,,t.coul d not bo dc'%,.t4.icv r" " w , ,on of "'4:-.a i te

... ac A•).

"0o 36 nlnutet

ofTE X" NOTc e. 630, R P0R O C , I ,B

Co.-.to.. -?m c..-xto taopat .n
•,~Lze ,,",0x of o tof.oo, ".;: r". m:o omat.bo 5 at=o.

•~~Y xv~.t= ';o. " aoc 6oz,$•m¢ = m m•)

Zv t1 C I Loho oZw * pm IIa mat



~0

o 0 o o o o o o C'' •x

o o o o 0 a o " b 8, + r ,".-

Sa V
o o 0

.= 4p o-: -0 " -- '- _+
o .. . .o.- o• *W :

0~ 0 0 w,6

* __......___,_,______ ** ° C.

0 0 *0 o 00000 aj *0 0

. . o .. o oo :.I. j O;i.,-

*.. . .... ... . .. . = ' +

I 

I

0o .0 0 .0 0 s o

o 0 0 * 'o __ r

o 0 a *I 0 0 0 0 ~:

I l

-o .o .o 0 : o; ,a + ;.. . + ,
." "D .. & , a I .
0 -- 0 o o at rp - 0.

0 . 0 '0. 0

- o o



P

.1-

0

I '

+OftU•q•.. _ . .'

.. . -0 a""., 1 ' - --,-

0 0 0 0 a 0 a toa0

".. °. 0 o 0 o 0 0 o a ,1,,o a .

a . a o a o U 8 so

o 0 o 0 40 0 a j 5 'm-

o~ a

a o o o o o o o a a, ~
o .0 0 0 0 0 0

.0

b o - o o - • I !

0 - o *_.o" a a

.. I I 3*I 33 I8.•11,,

o0 8 i .5 8 a• .3 II'

II-- .. ..... .. . I" I 8• I I i l + I I i



100

,..a 0, on, ,

I,

ell

"q ' 
J• , .

I: "A "" -
0 0 00 € oh

2 8•8' 2.,

* J • , , ; I '

o.0 0 0 o , 3 3,O1 ". " •

_ _ _ _ __,_ _ _ _ _ _ _ '• '

* - F. ' " ,

toj• ; S tI a I 8!iS.

0 .33, ii~ii

C) " 9"



L ... CW.-,
*C '

•,:blc V

S.. .. E-'c ' o •'• ' "",. ,1'- .... o_ " ,,,•," oni 2..croo1-'C:.•i=r:.o z.•c:';1.'-atcd c", z Solid

Inc . .on) Dux'ing a .o0ic2 o2 8." .
I•,,'"'3 *..c ' ¶" " ' "r "" -~ix .'

...-. ' b .* * ... .. • • ' , "

O's 100* 1.10 100 100
10100 120 1G0 1V^D

1,5 100, 100 :00 0CO
2,0 .160 1110 100, 100

2,5 05 06 IG0 100
810 100 10 100 03

100 100 i 60 C
500 90 00 50 50

o-.ý. a.,01 o ", "4..i, c ..-- ý .. 6, .' , '; o!, ý ,ay :; u ,: t ,Z b a sc a t h o p • t' c,, . .e
asi ..."': a ."."3 livar', o:--!4 '' ... do not W-c,.l, w~ d,,':rier'crne

~2Ki~~ac c^ tio rimxn, ctroo :o on theo Control rpatec
ý'% ,,di atod, i 10&,o t3 c oll on h ±ob.o .-AV*

•'.3, ao th;'..,ooo'" -" ' . ..

"""I : "; ,�did hot sla daV t~ox.aco in to u of oro±•to o I
1I

* ~ ~ ~ " iim~~c 5 diated thw dc-c~r::adr w ul, h1ii r9proo31w =-I LWaO
•.,...czccý 0: the Aw Um ... a, oontrc .vwt of ,w

tl n1O rifthcd uccd to anz;A=ý Uia iroc~~e rcuxA
t:., Us the bcp rocultz na~: "? d . a z~c ilav "= &imcted

S-a u* =o• c ta t, ooLm,; dotp-z .' na in tm; o;: polr.cc." t• i
v:2~p o;ý u O .i!4o irchl been dc~otvroy~. s~ no

"i.y '.L-, t-.m:.. •ncadc wa,.ch 7. (t, 2,onod ) Lov,.• • , wo dicc=,wtod Wo onlry
irA~~idu ~ ~ bu :trln~ ~ o %fr ciap.= in this wa t~le cxpori.

-ý*dc p',oc *mdc-4, cc t.&c..-, vic crap to t. oh s~st
."Ur L~2 *Lrow tanoc3 (11 2 ), ut uin- the CUAo=.ivd ap~,cder
1,,401 €c 1",Imted tin 4ctro. r±:.:m:.. In rmo vhLch wore ,,=s1e wu
pcri~cxiQaz to co.ch otharl, no vc.- Mile~ to avoid the pooalial ronr, duo
to poAi..-a . by mi01'Orltfizu cunpzrda in the Q..

AV-.,-- tho fW at f-wc tc.ta= vo abwa•z-- tha D lki of dioc-.AtlOn
- .. c: Ohm- . del.'owc up to in the a.-ount, of oomtxo3. d.s-sawta.
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" . ... W. . ,. v, , :.it . o to 0:,'1 ...... .

"" " ... .. . :,- d I v' l ". '0.-.1 ' O f th o IP..- t,, o S -,vz: . ri o u x-

,, , .lch . rmc cazioj o l*.C.ll than t.he con.lo,..-... . ,.*. oo .. ,_,.*t* *)

&.c{.~rooo~:~s~~t.- ..... ,.,,., ,_ to sul'tiavioT. •" ',y
nzwo u.-;:d t1.as " Tla'ch ' U i':i .3

:x:.c. ~ ~ .1- 'tt:.:(:io ýoc~icc tiocŽ'o 0. :Z Of a I on i~o:.;u

• ""•ý'J 1". 1...ý .c.. 67; oO;%o ,.-- , a o 0hc*-..lsLc z
p' %' tci'rxc: o 001. 1*:-3:' .La:ctiao: T~he xoZ:ho nrI0a--o

On:''?,:JG. "•a cr 17"r ".*4 cI ":-cj th ,a' .- o t o

" .... v.o --sJc,. o! .. '"o"..,.a:u
~tc tht tc. r:L p.xvooi %r ~ the l to ~r only a 'tci' lol

,..'5:nds inttov:;.cht scco-'. o ". . avi. 0., rays those

hq .x.T. -05 od' Dtin g "tho "" "'" ,.,

Otc~~h~' 3,9o 2i wh i croorvarLxIs h*.c ave
*.~-;~L~z.~0:1 -solid bc,%. '- n-, z-vAc any to:xc of-octw o*:; tho

_ Jz.:'. ovc:C "r;cr-..t :Wt:n wahch lastcd for vf'= ho"rs.

-- _ ._: 'AOno:he •. ''-%;'h £to.i :.io

J- o• !,;, .C',: o- cy l t c -ao--Qc-•- . .o-" .ao lrrad ie ron o4' tco. - e" '"" ":.oo;t.' ... " .... c'o .. o::a1t-o. ""wd c . " wo.o ki" .. wa.
o:..:,,,.c..oc ... ,.. 'hch is raphor osolyte a -h'a rioard

"C0 .... ' tohe ^tat oce, bc wera notLs intretc'd i*n tho
"'. pc,.-:. ., . !% onho air: but '.t ;- n ..h. a.io-=r of -ooo""ox'ate

Dc5 ~z : ~2:A ~ ~e.~i tot wa.:-cc1 tho tablaos and bee.3a in the
z o0 a.-. C. 0~, 5r. 0ooUo. oI o.... e MaTh la0-:, fch wo hcd

1w0io coll"-oc., -'` A to :L- -tl~cr. o that %.-o could

S.... -,o .!Coh~z~nc -o ^ . .....E 1i "0 11o _ a d i,- o on L -ide of
I...- Oaut SO c:.2 froma 'h1. c*L~o:%crZOmani-sJ dicssc;-nated

or, ,c,•1, on th4e,.so w.1-hicch w.'m.- o !a.-.td for a .s

J.* ...... .: ""-. ..... ,,~~z o 7li c o t~ic;"na; •trso'ousof,, ........ '1 ..... ... = c,. i 1 "th ose -- %o•u- . -, klich A.s t'a 3 - & o ob sol t a,ari ZreG.a~x

C "... Can :oc "h l'ioft•..•G by.o-" t o•. : h

':ocz,.0 outk - thc tcop.... a cha*.. bccL:so thatk., tho irradiation would
~OVC v-.Loi * vc o 1i-m,6diatcd ncoor~anismiz vwhich have bccn disscminated

0.1 thc; swx.%*:.cc or o'n mrcrzbrano i:iLttorc.. iwc. usedJ mmn lamips vit-h ratlectors.
l ip f wich aro uced p 201,yfo thcrapcutlo purpIvoo$s

ar, ý....ippozi .. 1th rofloctors w•,;c, focus bt ho-. rays on a cornoin pon-'kte.
Lo wc:'o src. lamp:. wh!0ch ara uccd to kIdll V..ct-oia do not, havo sucs n"h

'c"..... iyo ".'otoool of roscri'b- ,b:'ih wor.k carried out by the C'-ir. of
Radiolo my of tho W'-ncsa PoljtccA..r.cal S-hool showas that the bctriocaidal

1. .. n .. . .- .- , ,._ o 80____''_"__-_'_n___.-cr o_._._ __di___.Jm %
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